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ㄽᩥᑂᰝࡢ⤖ᯝࡢせ᪨ཬࡧᢸᙜ⪅ 
Ặ ྡ ᱵὠ ᑗ႐ 
ᑂ ᰝ ጤ ဨ ୺ᰝ㸸෸ᩍᤵ ከ⏣ ༓ె๪ᰝ㸸ᩍᤵ ⡿ᒣ ⿱ ᩍᤵ ໭⃝᫓ᶞ ຓᩍ ⚟⏣ᗣᘯ
Ꮫ ఩ ㄽ ᩥ 㢟 ┠ Methanothermobacter thermautotrophicusࡢ㟁ᴟ௜╔≉ᛶゎ᫂࡟ࡼࡿ࣓ࢱࣥ⳦࢝ࢯ࣮ࢻᚤ⏕≀⇞ᩱ㟁ụࡢ㧗ຠ⋡໬ 
ㄽ ᩥ ᑂ ᰝ ࡢ ⤖ ᯝ ࡢ せ ᪨ 
ᮏㄽᩥࡣࠊ㏆ᖺὀ┠ࡉࢀ࡚࠸ࡿ⇞ᩱ㟁ụࡢ୰࡛ࡶࠊ᭷ᶵᛶᗫᲠ≀࡞࡝࡟ྵࡲࢀࡿ᭷ᶵ≀ࢆᚤ⏕≀࡟
ศゎࡉࡏࠊỈ⣲⏕⏘ࢆ⾜࠸࡞ࡀࡽⓎ㟁ࡍࡿᚤ⏕≀⇞ᩱ㟁ụ(MFC)࡟ὀ┠ࡋࡓ◊✲࡛࠶ࡿࠋᚑ᮶ἲ࡛ࡣࠊ
㝜ᴟ࡟ࣞ࢔࣓ࢱࣝࡢⓑ㔠ࢆゐ፹࡜ࡋ࡚⏝࠸ࠊỈ⣲ࢆ㓟⣲࡛㓟໬ࡍࡿ཯ᛂ࡟ࡼࡾ㟁Ꮚࢆཷࡅྲྀࡿ᪉ἲࡀ
୺ὶ࡛࠶ࡗࡓࠋࡋ࠿ࡋࠊⓑ㔠ࡣ㈨※ᯤῬࡀゝࢃࢀࠊ㧗౯࡛࠶ࡾࠊࡉࡽ࡟ࠊ᥇᥀࡟࠾ࡅࡿ⎔ቃ㈇Ⲵࡀၥ
㢟࡛࠶ࡗࡓࠋࡑࡇ࡛ࠊ㓟⣲࡛ࡣ࡞ࡃࠊ஧㓟໬Ⅳ⣲ࢆ࣓ࢱࣥ࡟ኚ᥮ࡍࡿ࣓ࢱࣥ⳦ࢆ࢝ࢯ࣮ࢻゐ፹࡟⏝࠸
ࡓ࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ㟁ᴟ࡟ࡼࡿMFC࡟ࡘ࠸᳨࡚ウࡋࡓࠋࡇࢀࡲ࡛࡟ࡶࠊࣂ࢖࢜࢝ࢯ࣮ࢻ㟁ᴟࡣᏑᅾ
ࡍࡿࡀࠊ཯ᛂ࡟㓟⣲ࡀ௓ᅾࡋࠊᛶ⬟పୗ࡟ࡘ࡞ࡀࡗ࡚࠸ࡓࠋ௒ᅇࡣࠊ㓟⣲ࢆ౑ࢃࡎࠊ஧㓟໬Ⅳ⣲ࢆ฼
⏝ࡋ࡚㟁Ꮚࢆཷࡅྲྀࡿ࢝ࢯ࣮ࢻ㟁ᴟࡣࠊୡ⏺ึࡢヨࡳ࡛࠶ࡿࠋ࣓ࢱࣥ⳦࡟ࡣࠊMethanothermobacter 
thermautotrophicus ࡢ㧗 ᛶ࣓ࢱࣥ⳦࡟ὀ┠ࡋࡓࠋࡑࡢ⌮⏤࡟ࠊᮏ⳦ࡀࣉࣟࣆ࢜ࣥ㓟㓟໬⣽⳦
࡜ᑟ㟁ᛶࡢ⣒ࢆ௓ࡋ࡚ඹ⏕㛵ಀࢆᣢࡘ࡜▱ࡽࢀࡿࡓࡵ࡛࠶ࡿࠋᐇ㝿࡟ࠊࣂࢵࢳᘧMFCࢆ⏝࠸ࠊ
㝧ᴟ࡟ࣉࣟࣆ࢜ࣥ㓟࡜ศゎ⳦⩌ࢆຍ࠼ࠊ㝜ᴟ࡟ࡣ࣓ࢱࣥ⳦࡜ NaHCO3ࡢࡳࢆ౪⤥ࡋ࡚㐠㌿ࡋࡓ
⤖ᯝࠊ㟁ὶࡀὶࢀࡓࠋࡑࡢ᫬ࠊ㝜ᴟ࠿ࡽ࣓ࢱࣥ࢞ࢫࡀⓎ⏕ࡋࡓࠋࡇࡢ࢞ࢫⓎ⏕㔞࠿ࡽィ⟬ࡍࡿ࡜ࠊ
㟁ὶ࡜ࡋ࡚ὶࢀࡓ㟁Ꮚ㔞ࡢ 67.9%ࡀ࣓ࢱࣥ࢞ࢫኚ᥮࡟฼⏝ࡉࢀࡓࡇ࡜ࡀࢃ࠿ࡾࠊ࣓ࢱࣥ⳦ࡀ࢝ࢯ
࣮ࢻゐ፹࡜ࡋ࡚ࡢᙺ๭ࢆᯝࡓࡍࡇ࡜ࡀ♧ࡉࢀࡓࠋࡉࡽ࡟ࠊ㐃⥆ᘧ MFC ࡟ࡼࡾࠊ㟁ຊᐦᗘࡀ
500mW/m2 ࡟㐩ࡋࡓࠋࡇࡢ್ࡣࠊ᪤Ꮡࡢⓑ㔠࢝ࢯ࣮ࢻ㟁ᴟ࡟ࡼࡿ㐃⥆ᘧ MFC ࡟ẚ࡭࡚㧗࠿ࡗ
ࡓࠋࡇࢀࡼࡾࠊ࣓ࢱࣥ⳦ࡀMFC࡟࠾࠸࡚ⓑ㔠௦᭰ゐ፹࡜ࡋ࡚༑ศ࡞ᛶ⬟ࢆฟࡏࡿࡇ࡜ࢆୡ⏺࡛
ึࡵ࡚♧ࡋࡓࠋࡋ࠿ࡋࠊ㟁ᴟ⾲㠃࡟࣓ࢱࣥ⳦ࡢ௜╔㔞ࡀ༑ศ࡛ࡣ࡞࠸ࡇ࡜ࡀࢃ࠿ࡗࡓࠋࡼࡗ࡚ࠊ࣓ࢱ
ࣥ⳦ࢆ㧗ᐦᗘ࡟Ⅳ⣲㟁ᴟ࡟௜╔ࡉࡏࠊᛶ⬟ࢆྥୖࡉࡏࡿࡇ࡜ࢆ┠ⓗ࡟ࠊ࣓ࢱࣥ⳦ࡢⅣ⣲㟁ᴟ࡬ࡢ௜╔
≉ᛶ࡟ࡘ࠸᳨࡚ウࡋࡓࠋ࣓ࢱࣥ⳦ࡢ௜╔࡟㛵ࡍࡿ◊✲ࡣከ࠸ࡀࠊࡑࡇ࡛᫂ࡽ࠿࡞ࡢࡣࠊ࣓ࢱࣥ⳦ࡢᒓ
✀࡛⣽⬊⾲㠃≉ᛶࡀ␗࡞ࡾࠊᢸయ࡬ࡢ௜╔≉ᛶ࡟୍㈏ᛶࡀ࡞࠸ࡇ࡜࡛࠶ࡗࡓࠋࡲࡓࠊ௒ᅇࠊ⏝࠸࡚࠸
ࡿM. thermautotrophicusࡢ⾲㠃≉ᛶ࡟㛵ࡋ࡚▱ぢࡀ࡞ࡃࠊࡉࡽ࡟ࠊ᪤ ◊✲࡛ࡣࠊᮦᩱࡶ⤫୍
ࡋ࡚࠾ࡽࡎࠊᵝࠎ࡞ᅉᏊࡀྵࡲࢀࠊ࣓ࢱࣥ⳦࡜௜╔࡟㛵୚ࡍࡿᅉᏊࢆ≉ᐃ࡛ࡁ࡚࠸࡞࠿ࡗࡓࠋࡑ
ࡇ࡛ࠊᮏ◊✲࡛ࡣྠࠊ ୍ᮦᩱࡢⅣ⣲⾲㠃ࢆ㸵ࡘࡢ␗࡞ࡿ໬Ꮫฎ⌮ࢆ⾜࠸ࠊM. thermautotrophicus
ࡢ௜╔≉ᛶࢆ☜ㄆࡋࡓ⤖ᯝࠊ㏻ㄝ࡛࠶ࡗࡓぶỈᛶ࣭␯Ỉᛶ࡛ࡣ࡞ࡃࠊ⾲㠃ᐁ⬟ᇶࡢ࢝ࣝ࣎࢟ࢩࣝ
ᇶ࡜Ỉ㓟ᇶࡢẚࡀ 1:0.65ࡢ᫬࡟ࠊM. thermautotrophicusࡀ໬Ꮫฎ⌮ࡢ⸆ရ✀࡟ᐤࡽࡎࠊ௜╔ࡀ
ྥୖࡍࡿࡇ࡜ࢆ᫂ࡽ࠿࡟ࡋࡓࠋࡇࢀࢆ㋃ࡲ࠼ࠊNaOHฎ⌮ࢆࡋࡓⅣ⣲ࢆ⏝࠸࡚ࠊ↓ฎ⌮࡟ẚ㍑ࡋ
࡚ึᮇ௜╔㔞ࡀ㸰ಸ㧗࠸࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ㟁ᴟ㸦㧗ᐦᗘ࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ㸧ࢆస〇ࡋࠊ㐃⥆ᘧ
MFC ࡛Ⓨ㟁ࡋࡓ⤖ᯝࠊ㧗ᐦᗘ࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ࡛ࡣࠊ↓ฎ⌮࡟ẚ㍑ࡋ࡚ 7.5 ಸ㧗࠸㟁ὶ್ࢆᚓ
ࡽࢀࡓࠋࡇࢀࡼࡾࠊ࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ㟁ᴟࡢᛶ⬟ྥୖࡀ㧗ᐦᗘ໬࡟ࡼࡗ࡚ྍ⬟࡛࠶ࡿ࡜♧ࡉࢀࡓࠋ
௒ᚋࠊ࢔ࣉࣛ࢖ඛ࡟᭷ᶵᛶ᤼Ỉฎ⌮➼ࡢ኱つᶍ᪋タ࡟ࠊⓑ㔠ࡼࡾᏳ౯࡞ᮏࢩࢫࢸ࣒ࡀᑟධྍ⬟࡟࡞ࡾࠊ
஧㓟໬Ⅳ⣲ࢆᅇ཰ࡋ࡞ࡀࡽ࢚ࢿࣝࢠ࣮࢞ࢫࡢ࣓ࢱࣥᅇ཰࡜Ⓨ㟁ࢆྠ᫬࡟࡛ࡁࡿࡇ࡜ࡀᮇᚅࡉࢀࡿࠋ௨
ୖࡼࡾࠊᮏ◊✲࡟ࡣࠊୡ⏺ึࡢᏛ⾡ⓗ▱ぢࠊ௒ᚋㄢ㢟࡜࡞ࡿⓑ㔠ᯤῬ࡞࡝ࡢᮦᩱࡢ௦᭰࡜ࡋ࡚᪂ࡓ࡞
ᚤ⏕≀ᮦᩱࡢ㐺⏝ࡀྍ⬟࡛࠶ࡿࡇ࡜ࢆ♧ࡋࡓⅬࠊࡉࡽ࡟ࠊ᪂ࡓ࡟M. thermautotrophicusࡢ௜╔≉
ᛶࢆゎ᫂ࡋࠊࡑࢀࢆ฼⏝ࡋ࡚㧗ᛶ⬟࡞࣓ࢱࣥ⳦࢝ࢯ࣮ࢻ㟁ᴟ⏕⏘ࢆྍ⬟࡟ࡋࡓࡇ࡜࡞࡝࠿ࡽࠊ༤
ኈ㸦㎰Ꮫ㸧ࡢᏛ఩ᤵ୚࡟್ࡍࡿࡶࡢ࡛࠶ࡿ࡜ㄆᐃࡋࡓࠋ 
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